Rapid Response Teams (RRTs) are specialised teams introduced into hospitals to improve the outcomes of deteriorating ward patients. Although Rapid Response Systems (RRSs) were developed by the intensive care unit (ICU) community, there is variability in their delivery, and consultant involvement, supervision and leadership appears to be relatively infrequent. In July 2014, the Australian and New Zealand Intensive Care Society (ANZICS) convened the first conference on the role of intensive care medicine in RRTs in Australia and New Zealand. The conference explored RRSs in the broader role of patient safety, resourcing and staffing of RRTs, effect on ICU workload, different RRT models, the outcomes of RRT patients and original research projects in the area of RRSs. Issues around education and training of both ICU registrars and nurses were examined, and the role of team training explored. Measures to assess the effectiveness of the RRS and RRT at the level of health system and hospital, team performance and team effectiveness were discussed, and the need to develop a bi-national ANZICS RRT patient database was presented. Strategies to prevent patient deterioration in the 'pre-RRT' period were discussed, including education of ward nurses and doctors, as well as an overarching governance structure. The role of the ICU in deteriorating ward patients was debated and an integrated model of acute care presented. This article summarises the findings of the conference and presents recommendations on the role of intensive care medicine in RRTs in Australia and New Zealand.
about RRTs in place of the usual safety, quality, audit and outcome meeting. The purpose of this special article is to present the findings of the conference and the recommendations developed in relation to the role of the ICU and ANZICS in RRTs in Australia and New Zealand.
Details of registrations and conference program
Reflecting the inter-professional nature of the RRT model of care, the conference was open to both doctors and nurses. Registrations were oversubscribed indicating a strong demand for continuing professional development and research opportunities in this area. Ultimately, there were 294 registrations comprised of medical consultants (61, 21%), registrars (10, 3%), nurses (197, 67%), allied health (11, 4%) , consumers (2, 1%), health administrators (3, 1%) and industry representatives (10, 3%) . In addition to a record number of registrations, there were 29 abstract submissions (of which seven were selected to present). The conference program can be found at: http://www.sqao-anzics.com/ index.php/past-conferences/2014. A strong social network interaction was noted with more than 1700 tweets using the hashtag #ANZICSRRT on Twitter. Presentations are available for viewing at: https://www.youtube.com/channel/UCVU_ LWubvrXrNklrEHcv7jA (or search for the Australian and New Zealand Intensive Care Society channel on YouTube.com).
Plenary session
Ken Hillman -The RRT in the broader concept of patient safety Ken Hillman explored the role of the RRT within the broader concept of patient safety and different measures of patient safety were discussed ( Table 1) . A number of studies detail the serious problem of patient safety in acute hospitals. However, despite a growing patient safety movement involving many levels of healthcare, government organisations, policy initiatives, dedicated journals, textbooks and conferences there is a paucity of interventions that have been demonstrated to improve patient outcomes [7] [8] [9] . The RRS concept is unique in several ways. It has been developed, implemented and evaluated from the 'bottom up' by actively practising clinicians. It has gradually engaged policy and administration rather than most other systems being introduced in a 'top down' fashion. It is one of the few systems to be patient-centred and organisation-wide. Finally, the RRS has been shown to reduce mortality and serious adverse events 10, 11 . The RRS recognises and responds to deterioration regardless of its cause and has resulted in additional outcome measures including 'unexpected death' (deaths without a designated 'do not resuscitate' order) and 'potentially preventable deaths' (where the patient had RRT calling criteria in the 24 hours preceding death that were not acted on). The importance of an appropriate number of RRT call rates per 1000 admissions, benchmarked against available evidence and best practice, was suggested to indicate uptake of the RRS within an organisation. The increasing role of the RRS in the provision of safe and highquality end-of-life care was also discussed.
Alison McMillan -Deteriorating patients: Public health perspectives
Alison McMillan (Chief Nurse and Midwife, Victoria) provided a public health perspective of deteriorating patients and RRSs in acute hospitals and the importance of government and clinicians working together in the area of patient safety and quality. She suggested that we need to keep in mind that, while things do go wrong in our health facilities, we need to keep in perspective the high quality of healthcare currently provided in Australia and New Zealand as manifest by increasing life expectancy and declining cancer death rates. Future challenges include managing an ageing population with increasing comorbidity within the constraints of increasing costs of healthcare that has risen in Australia from 6.8% of GDP in 1987 to 9.5% in 2012 (equating to $140 billion). Additional challenges include management of the more than nine million annual hospital admissions per year and providing the welltrained workforce needed to accommodate these. RRSs reflect these complex acute hospital systems and a drive to improve the quality and safety of healthcare. She expressed the opinion that increasing need for RRS reviews may be (incorrectly) perceived as a reflection of ward clinicians not providing optimal care for their own patients. There is an opportunity for clinicians who work in RRTs to positively influence and change behaviours of clinicians outside of the ICU. The RRS also provides an insight into how technology can assist clinicians by supporting their decisions when recognising and responding to deterioration. Finally, the RRS may provide unique insights into how to better meet patient needs by listening and working with them; "we need to be mindful, not just to see data, as a way of understanding outcome". In closing, she challenged nurses to be advocates for patients. Amongst the 35 Australian hospitals surveyed, many report that RRT reviews have increased substantially since their introduction 13 . In the 2009/2010 financial year, there were 20,208 RRT reviews in 15,207 patients. More importantly, the in-hospital mortality of all hospital admissions, ICU admissions and patients subject to RRT review was 1.7%, 8.2% and 24.3%, respectively 13 . Hence, there are occasions when patients outside of the ICU are at greater risk of death than those in the ICU. 
Daryl Jones -The RRT in Australia: findings from a 35-hospital study

Logistics and resourcing
Anna Green, Alex Psirides, Robert Herkes
This session focused on three different RRS models ( Table  2 ). All presenters emphasised the need to tailor the RRS according to local hospital variables, such as patient case-mix, governance mechanisms, existing structures and processes of care, size and staffing of the hospital, hospital culture and philosophy and data indicating the nature and location of current problems.
In a published survey of 39 adult ICU-equipped Australian hospitals, all provided a 24/7 RRT service, but 29 out of 39 (74.3%) had received no additional funding for this service 5 . ICU registrars, residents and consultants were involved in 29 (74.4%), 5 (12.8%) and 5 (12.8%) of the RRTs, respectively 5 . Finally, the variation in RRT activation criteria in Australian and New Zealand hospitals was discussed. Concerns were raised about some extreme RRT triggers, e.g. respiratory rates <4 breaths/minute or >35 breaths/minute and systolic blood pressures <70 mmHg 14 . Such extremes are likely to delay review of deteriorating patients and inappropriately teach ward staff that these extreme vital signs are acceptable.
Variable RRT staff composition and calling criteria also confound inter-hospital comparisons of RRT patient characteristics and outcomes and may reduce RRS effectiveness. Lack of resourcing may adversely affect ICU registrar training by reducing exposure to critical illness in the ICU and limiting consultant supervision when attending RRT calls. It may also rush assessment and management of RRT patients, compromising the quality of care given during a RRT call.
Why do patients end up needing an RRT call?
The first afternoon session involved a facilitated focus group of all participants, exploring perceived contributors to patient deterioration resulting in an RRT call. Feedback from this session will be analysed and published separately.
Anna Green -ICU liaison nurses and the RRT
Anna Green summarised published research around the role of ICU liaison nurses in the RRT. A national survey of 152 ICU-equipped adult hospitals obtained a 74% response rate and indicated that 31 had an ICU liaison nurse role 15 . A 17-hospital retrospective observational study indicated that most services were introduced after 2004 and that 21.7% of the 123,236 referrals made over the 10-year study period were in the context of the RRT 16 .
Chris Nickson -ICU registrar's perspective on the RRT
Chris Nickson presented an ICU registrar's perspective of the RRT, focusing on the findings of a self-reported survey of 136 out of 356 (38% response rate) ICU registrars published in 2006 6 . Overall, 78% of registrars had been involved in RRT calls 6 , representing the largest non-ICU component of a trainee's workload. Approximately 66% of registrars thought the RRT enhanced the quality of their training and many enjoyed the challenge of rapid synthesis and decision-making, as well as practising leadership and non-technical skills (NTS). Although 77% stated they were not supervised and only 3% of RRTs involved an ICU consultant, 61% thought that they were well-trained in the management of RRT calls 6 . Although many stated they were often not providing critical care during RRT review, more than two-thirds thought that all ICU-equipped hospitals should have an RRT and that the RRT leader should be from the ICU. Negative aspects of their involvement in the RRT included perceptions of de-skilling ward staff, disengagement of parent units, being the general 'fix-it' for ward patients, the infrequency of true critical illness during RRT review and diversion of resources away from the ICU 6 .
Original research in the RRT
The final afternoon session involved seven oral presentations of original research in the RRT. There were also 19 poster presentations. The presentations are available at: http://www. slideshare.net, by searching under ANZICS S&Q 2014.
Education and training in the RRT
Michelle Topple -Austin Health Medical Emergency Team Nurse Program
The first session on day two focused on aspects of ICU registrar and nurse training. Intensive care nurse Michelle Topple presented in detail on an RRT training program for nurses in a teaching hospital.
John Santamaria -RRT crisis and accountability
John Santamaria presented an ICU director's perspective on crisis and accountability in the RRT. The different phases of RRS implementation were discussed including the need to define the team, calling criteria and data elements of the database during initial implementation. During RRS maturation, priorities included establishing feedback systems and audit and providing education for clinical staff, allied health and administrators. Particular focus was placed on the difficulties associated with high call rates in a mature RRS context, especially the demands associated with simultaneous and remote calls. Finally, the issue of who is ultimately accountable and best suited to manage a deteriorating patient, especially on occasions when relatively junior trainees attend RRT calls involving an airway emergency, were discussed.
Alex Psirides -Teaching advanced trainees to manage an RRT call
Alex Psirides presented on training ICU registrars in RRT call management. A contrast was made between the ICU training model and the current training model during RRT calls ( Table  3 ). The concept of RRT syndromes and an approach to RRT management were provided 17 . The role of the RRT and thus, ICU advanced trainees, in acute end-of-life care planning was also discussed 18, 19 . The ad hoc and variable nature of team composition and assembly was presented and the difficulties of team leadership and information acquisition during crises were raised 20 . A proposed framework of the RRT skill set included knowledge, practical ability, leadership skills and communication skills 21 .
Richard Chalwin -Simulation and micro-sim for the RRT
Richard Chalwin then discussed the role of simulation and 'micro-sim' in the RRT 20, 22 . The difficulties and barriers associated with centralised deeply immersive simulation were discussed including cost, time constraints, relieving registrars from clinical duties, the unavoidably artificial nature of discrete simulation sessions and having appropriate expertise to run the sessions. Strategies to overcome these barriers included pooling hospital resources, conducting frequent, smaller scale simulation sessions and considering briefer in situ simulation training sessions while staff are on clinical duty. The latter situation may be more realistic, easier to implement and more cost-effective than off-site dedicated simulation sessions for the RRT. Recent publications highlighting the value of brief leadership instructions were presented and the importance of focusing on NTS training was emphasised 23, 24 .
As many ICU-based RRTs do not have consultant input 5 , training of ICU registrars in leading and managing RRT calls will become increasingly important. Such training will need to include elements of non-technical/team-leading skills, knowledge of conditions leading to clinical deterioration, indications and application for non-invasive ventilation in noncritical care environments, and communication skills needed for difficult conversations, particularly in relation to end-oflife care.
Measuring outcomes
Outcome measures at various levels of the RRS were then presented.
Ken Hillman -Effectiveness of the RRS at hospital level
Ken Hillman revised hospital level indicators such as in-hospital cardiac arrest rates and in-hospital mortality. Emphasis was placed on examining for the presence of antecedents to in-hospital deaths and cardiac arrests, in particular, the presence of preceding RRT criteria which were not acted on. The case for auditing completeness of vital sign documentation and missed activations was discussed and the need for a threshold 'dose' of RRT calls was argued 25 . Importance was placed on feeding back the findings of clinical indicators and metrics to bedside clinicians to inform further improvements in quality of care delivery and sustaining good practice. Finally, the difficulty of measuring the impact of an RRS on hospital culture was discussed. Important, but often unmeasured variables such as nursing staff morale, empowerment 26 , absenteeism and retention were raised.
Richard Chalwin -How do we know the team has been successful?
Richard Chalwin examined measures of successful team performance including self-reported surveys of the RRT and ward staff about communication, extent of ward staff inclusion, obvious conflict between the RRT and ward staff and confidence of ward staff to speak during the call. Additional metrics of team performance include direct observation of clinical skills (decision-making and procedural skills) as well as team leadership and situational awareness 27, 28 . Finally, team self-reflection at the end of a call included markers of self-perceived success and impressions of how they would manage the same RRT call differently on the next occasion 29 .
Imogen Mitchell -How do we know that the call has been successful?
Imogen Mitchell presented on metrics to assess whether the RRT call has been successful. A simple measure of the overall or average success of the calls is the number of calls per 1000 admissions that the hospital staff initiate 25 . Emphasis was placed on assessing the patient and family experience 30 given the daunting number of RRT attendees and the fact that family members are often sent out of the room. This may be achieved using questionnaires of patients and families. The success of patient management may be reflected by the need for repeat RRT review 31 , delayed ICU admission within 24 hours of the original RRT call and the quality of communication from the RRT. Recently, Subbe and others have classified such short-term outcome measures into 'positive' and 'negative' categories 32 .
Peter Hicks -Need for an RRT database for Australia and New Zealand
Peter Hicks advocated for the development of a bi-national database for RRT calls to enable measurement and benchmarking of performance. John Santamaria argued for the need to develop a minimal dataset, data dictionary and strict case and outcome definitions. Thus, changing the definition of what constitutes a 'hospital admission' (same day, longer than overnight, multi-day) can have a profound effect on estimated RRT calling rates, typically expressed as calls per 1000 admissions. Other process indicators such as call rates within 24 hours of hospital admission or a procedure, or within 72 hours of ICU discharge were also discussed, as were the nature and outcome of the call. Mechanisms of data capture (paper-based versus electronic) and financial feasibility were also raised. Finally, the challenge of providing governance and actions in response to underperforming RRSs were also discussed given the whole hospital nature of the RRS in contrast to a more localised response for an underperforming ICU.
Preventing deterioration
Jennifer Hill -The ACSQHC and national standards
A dedicated session was held to discuss ways in which clinical deterioration could be prevented in the period prior to RRT criteria being fulfilled. Jennifer Hill from the Australian Commission on Safety and Quality in Health Care presented a summary of the background to, and eight essential elements of, the National Consensus statement on recognising and responding to clinical deterioration in acute healthcare (Table  4) 33 . The pivotal role of the Australian ICU community in developing, reviewing and promulgating both the consensus statement and National Safety and Quality Health Service Standard 9 34 was acknowledged. Future projects, including improving the safety and quality of end-of-life care in acute hospitals and a consultation process about training and competencies for recognising and responding to clinical deterioration, were discussed.
Three presentations focused on the importance of education of ward staff in relation to patient deterioration in the 'pre-RRT period'. • The natural conclusion from increased activity is to push for RRT expansion (and thus ICU resources). • Primary care teams have a perverse incentive not to anticipate deterioration and to outsource response work to the RRT. • May drive up the incidence of deterioration as primary ward teams lose skill. • The ICU takes over more and more clinical management in ward areas.
• End-of-life management is initiated and conducted by teams who are unfamiliar with patient. • The responsibility and work of responding is concentrated on a small number of clinical staff.
• Emphasis on education and prevention.
• The natural conclusion from increased system activity is to push for extra ward education and reorganise ward cover (day versus night). • Primary care team has an incentive to anticipate and prevent calls as they will respond to deterioration. • Drives down the incidence of serious deterioration via education and earlier intervention by the team. 
Imogen Mitchell -Education about vital signs: the COMPASS program
Imogen Mitchell discussed the importance of deranged vital signs as an indicator of physiological deterioration, their role as the initial phase of a system of recognition and response to patient deterioration. Disconnect between the value of vital signs and their suboptimal execution and documentation (especially respiratory rate 35 ) was highlighted. The evolution and features of the COMPASS program from Canberra 36 was presented, which aims to improve recognition of the deteriorating patient and the initiation of appropriate interventions in a timely manner. This is achieved by improving understanding and recognition of the relevance of normal and abnormal vital signs and their physiological implications, improving timely communication of deranged vital signs and working effectively in multidisciplinary teams to establish effective management plans 37 .
Judy Currey -Educating ward nurses
Judy Currey presented measures to improve education of ward nurses in the area of deteriorating patients and contended that we need to address several conceptual problems such as knowledge gaps, failure to appreciate clinical urgency, suboptimal supervision, failure to seek advice, lack of individual accountability for learning, and failures of organisations [38] [39] [40] . There is a need to develop under-and postgraduate nursing educational strategies to improve knowledge of basic physiology and pathophysiology. In addition, recent evidence suggests that a failure to appreciate clinical urgency may relate to a lack of an organised approach to patient assessment. There is also a need to teach structured patient assessment, improve experiential learning, and situational awareness 41, 42 . Furthermore, a lack of recurrent patient allocation may lead to a lack of familiarity with the normal trajectory of illness and recovery (continuity of patient care). Nurses may need training in graded assertiveness and communication to seek advice and assistance for patients they are concerned about. Lack of supervision may stem from emphasis on patient flow, hierarchical structures, suboptimal attention to skill-mix and quality of care delivered.
Owen Roodenburg -Education and supporting JMOs: BASIC and medical lead
The least skilled, most junior medical staff are often the first doctors to review a deteriorating patient. Owen Roodenburg presented Noel Burch's model of progression from unconscious incompetence through to unconscious competence 43 . Evidence consistently demonstrates this transition is achieved primarily via experiential learning (70%) then, to a lesser extent, by receiving feedback (20%) or formal teaching (10%) 44 . Intensivists challenged by the broadening of traditional responsibilities may claim that an RRT deskills ward doctors 45 . This is most likely when RRT members don't engage usefully with the ward medical and nursing staff, resulting in a missed opportunity for competency training. An approach to training teachers was presented that included mentorship, leadership and negotiation skills, along with formal advanced life support and simulation training. The traditional 'carrot' (reward) or 'stick' (fear) approaches to encourage learners is counterproductive and shorter-lasting than if it is selfmotivated 46 . To illustrate how deteriorating patients present uniquely motivating states for learning, junior medical staff's perceptions of confronting such patients was contextualised in Leon Festinger's model of cognitive dissonance 47 . Finally, the importance of challenging junior medical staff in an environment of support and empathy was emphasised using the theory of Nevitt Stanford 48 . The challenge to all ICU skilled professionals is to embrace teaching and training outside of the ICU as a core responsibility, along with providing the care that others are less skilled to do.
Andrea Doric -the RRT and governance
The importance of clinical governance in overseeing processes addressing the recognition and response to clinical deterioration was raised by multiple presenters. The Clinical Deterioration Expert Advisory Committee of Eastern Health, Victoria, was presented by Andrea Doric as a good example of this. This Clinical Deterioration Expert Advisory Committee oversees all programs for deteriorating patients in the seven Eastern Health campuses. The need for executive support and broad representation from clinical experts, clinical governance, management and quality representatives, consumers and site and program managers was presented. A detailed risk analysis from Eastern Health and the strategies to improve recognition and response to clinical deterioration in alignment with National Safety and Quality Health Service Standard 9 was presented. Equipment, activation mechanisms and response teams were standardised across all Eastern Health sites. Improvements in observation measurement, detection of RRT criteria, RRT call rates and in-hospital mortality were presented.
The role of the ICU in deteriorating ward patients
The final session commenced with a pros and cons debate of the role of intensive care health professionals in caring for deteriorating ward patients.
Robert Herkes argued the case that Ward doctors should manage their own deteriorating patients by discussing the features and uptake of the Clinical Emergency response team calls in the Royal Prince Alfred Hospital in Sydney (Table 5 ).
Although this system may be unique in a highly resourced hospital with specifically restructured governance and hospital processes, it was argued that having parent units care for their own patients offered multiple advantages over the ICU-based RRT approach of care ( Table 5 ). It remains unknown which of these models is the most effective, in relation to both patient outcomes and cost-effectiveness. It is likely that effectiveness will vary between private and public hospitals, and will depend on ward staffing (number and seniority), the presence of non-ICU based high dependency units and patient case-mix. Ken Hillman rebutted that The ICU should triage and assess all deteriorating ward patients, by highlighting that, in the era prior to the RRT, cardiac arrests, deaths and unplanned ICU admissions were all preceded by antecedent physiological instability due to disorganised and delayed recognition and treatment by ward staff [49] [50] [51] . This typically involved sequential assessment and referrals up a hierarchical chain, with each step associated with treatment delays 52 . Patients reviewed by the RRT may have a higher mortality than those in the ICU and the RRS responds to deterioration to provide patient-centred care that bypasses silos and delays in treatment. Recent metaanalyses showing the effect of RRS in reducing in-hospital cardiac arrests were presented 10, 53 .
Daryl Jones -The future: integration of acute care in hospitals
In the final session, Daryl Jones presented the integration of acute care at Austin Health, Victoria. In the 2012/2013 financial year, the number of RRT calls exceeded the number of ICU admissions. Strategies for deteriorating patients have been developed for all Austin Health campuses under the governance of a 40-member deteriorating patient committee. The overall principles of this organisation-wide approach are to 1) move detection and response to deterioration 'upstream' to the pre-RRT period, 2) avoid using the RRT as an alternative to 'routine care', 3) regularly audit RRT calls to find patterns that can inform quality improvement processes and 4) re-engage parent units to attend their own RRT calls, manage their own urgent clinical reviews and audit their own RRT calls. It was argued that there is an increasing gap between what junior medical officers are expected to do and what they are able to do (Figure 1 ). This occurs despite greater junior staff supervision and formal training.
At Austin Health, an electronic data capture system permits printouts of calls, automated emailing of call details to quality coordinators and sophisticated automated report generation. Using this system, all parent units can easily access data on their emergency calls from the hospital intranet home page. Several major patterns of RRT calls were identified ( Figure 2 ) and projects are underway to prevent each RRT pattern. Thus, to reduce end-of-life care RRT calls, a palliative care referral registrar attends RRT calls occurring in general medicine, renal and orthopaedic patients. To prevent surgical RRT calls, a comprehensive program has been developed to clarify ward staff roles and to provide expert oversight with an ICU fellow geographically located on two high-risk surgical wards. All ward staff are trained about the importance of vital signs with the COMPASS program and junior medical staff regularly attend the Austin ICU Critical Care Education and Skill Series program in their own time, out-of-hours. At the conclusion of the conference, several key points and recommendations were made ( Table 6 ). Given the prevalence of involvement of intensive care staff in both the RRT as responders and the RRS governance structures, there is a need for ANZICS to develop a position statement on the role of the ICU in RRTs and RRS in Australia and New Zealand. Additional recommendations included developing educational material to train RRT responders, improving standardisation of RRT calling criteria and the need to establish a bi-national ANZICS-RRT database.
Conclusion
Although the RRS model is now well established in Australia and New Zealand, there is ongoing uncertainty about the optimal team composition, effect on unplanned ICU admissions and cost-effectiveness. The increased number of RRT calls impacts on ICU staff workload and ICU registrar training in relation to the care of ICU patients. Educational material and models of inter-professional team training for the management of deteriorating ward patients are needed and governance structures for supervision of junior medical staff need to be developed. Further studies are needed to establish optimal calling criteria, optimal team composition in different settings and to address clinical deterioration in the pre-RRT period. As many RRSs are ICU-based, ANZICS will have a pivotal role in these developments in Australia and New Zealand.
